Sustainable landscape is widely understood as a key contributor to urban sustainability for the fact that all landscapes has a social, economic, cultural and ecological function for the community's wellbeing and quality of life. This paper briefly reviews the concepts of landscape planning and its role in creating urban quality even before sustainability oriented developments; Sustainable development and the changes in its interpretation as well as visions for landscape sustainability are demonstrated, defined and classified. Challenges facing sustainable landscape planning are discussed. Finally, the paper discusses how our future urban open spaces could be sustainable and how does this contribute to urban sustainability pillars.
Sustainable development and the changes in its interpretation
The origins of landscape sustainability can be traced to sustainable development, Sustainable development is a fluid concept and various definitions have emerged over the past two decades. Despite the on-going debate, a few common principles tend to be emphasized. Sustainable development is intended to encompass environment, economy, and social issues; but is often realized as an environmental issue. The term, sustainable development, u Environment and Development in 1987. Also known as the Brundtland report, Our Common Future included the "classic" definition of sustainable development: "development which meets the needs of the present without compromising the ability of future generations to meet their own needs." (Murphy& Drexhage, 2012) The report emphasizes the need to balance the three Es of sustainability: the environmental, economic, and equity concerns for current and future generations. This definition has guided the sustainability paradigm for several decades, but scientists and policy experts have emphasized the need for a broader, holistic, and integrated approach that addresses the connections between human wellbeing and the environment (Selman, 2006) . However, a variety of definitions and interpretations offered since then whose perspectives have ranged from deep ecology to better life quality for people ( fig.1) (Kidd, 2007) .The shift in sustainability interpretation is shown in the definition developed by the URBAN21Conference in Berlin, 2000 which defined sustainable urban development as: "Improving the quality of life in a city, including ecological, cultural, political, institutional, social and economic components without leaving a burden on the future generations (Hall & Pfeiffer, 2000) .The focus lies upon the long-term improvement of quality of life and environmental quality, which is based on maintaining or improving the natural capital (Selman, 2006) . In spite of these varieties in sustainability interpretations, landscape contributions to urban sustainability are a common or even a key contributor. (kidd, 2007) 
The contribution of landscape to urban quality
The importance of landscape planning for urban quality is recognized even before the emergence of sustainability concept, landscape architecture has transformed with the city renewal movement post 1860 into core theories of urban renewal and town planning. As Steenbergen states, the role of the park altered from being an "island of landscape in a sea of houses" to becoming an essential component of the urban structure (Knorr, 2011) .
Landscape in planning history
The reconstruction of Paris between 1852 and 1871 was the first example in European urban history where parks and green spaces became an integrated part of city planning; the structure of urban green spaces was based on a comprehensive according to a hierarchical structure (Knorr, 2011) . The history of planning shows many other examples that dealt with green space as a basic component of the urban structure such as Emerald Necklace by Olmsted, his parkway first served as a basis for the Metropolitan Park system, designed by Charles Eliot. The extended system improved undeveloped and polluted land, into a system of interconnected green spaces, the integrity of this system was highlighted by the parkways designed to connect the parks to each other and to the city overall . 
Quality of life: 2000s
Inter and intra equity of life quality the 19th century which drew attention to the relation between parks and green spaces as single entities, and urban structures as a whole. The case of the Ringstraße in Vienna is a well-known example of circular green systems, the ring determined the physical development of the city then a second green ring was proposed by German architects, Joseph Stübben and Otto Wagner. The Gürtelstraße remains an important recreational area for the citizens of Vienna (Knorr, 2011) . Ringstrasse, Vienna, Source: www.wien.gv.at Publications and plans by Joseph Stübben were also influential in relating landscape availability to urban quality. Garden Cities of Ebenezer Howard with its inter-connected urban nodes valued good living conditions, democracy, nature, human rights. In Ville Radieuse by le Corbusier, Parks would exist between the residential units allowing residents with a maximum of natural daylight, a minimum of noise and recreational facilities at their doorsteps. In spite of the criticism these urban structures had faced they demonstrate how landscape is qualified to organize the city, while positively contributing to the urban experience (Benedict &McMahon, 2006) . 
Landscape for sustainable urban development
For Lynch, the city is first and foremost a human habitat, and he judged "good city form" by how well it sustains human life (Lynch 1981) . Lynch focused on how people perceive the city, proceeding from human perception to understanding the sense of place. He explored the role that natural features play in enhancing the identity, legibility, coherence, and immediacy of urban form from the scale of the street to that of the region. The importance of landscape is also illustrated by Richard Rogers (1998) in his vision of Cities for a Small Planet, a vision in which the quality of the urban landscape is a key contributor to city sustainability. This includes not just the extent and quality of open space provision but the shaping of the city itself. Hall and Ward have also developed a coherent set of principles to guide future development along a more sustainable path. An essential component of Hall and Ward's vision for the sustainable city region was the provision of a high-quality public realm within towns and cities with an accessible and well managed open space network (handley et al, 2007) . On the community development scale, the President's Council on Sustainable Development identified "green infrastructure" -which will be discussed in the following section-as one of five strategic areas that provide a comprehensive approach for sustainable community development (President's Council on Sustainable Development, 1999). Landscape plays an important role in Randolph Hester's vision for sustainable urbanism, in his book Design for Ecological Democracy he summarizes the principles of sustainable urbanism as: (1) Increase diversity, (2) integrate parts of urban ecosystems that have been segregated, (3) consider the many and diffused indirect interconnections of urban systems, (4) follow the flows and cycles of biological processes,(5) evolve the design from the intrinsic character of the locale, (6) rely on renewable energy and resources, (7) live and design within the natural limits of the bioregion, (8) solve multiple problems with few actions, (9) reveal natural processes through design, (10) use democratic decision-making processes, and (11) co-evolve human development, human habitation, and nature to achieve human fulfillment and the restoration of ecosystems. (Hester, 2006) . Some cities have set measures for sustainable development based on certain indicators according to Local Agenda or national guidelines. Quality of life indicators are usually related to aspects such as "amount of public green spaces per inhabitant", "public parks" and "recreation areas" and important factors to make the city liveable, pleasant and attractive for its citizens. So, whatever the interpretation of sustainable development is, what should be pursued is human well-being and environmental protection together, not at each other's expense. The society needs a holistic approach to the management of the development process, embracing economic, social, cultural and ecological considerations. Landscape is a framework within which this can be done .
Landscape as urbanism:"ecological urbanism," and "landscape urbanism,"
Charles Waldheim in his book "The landscape urbanism reader" defines landscape urbanism as: "a theory of urbanism arguing that landscape, rather than architecture, is more capable of organizing the city and enhancing the urban experience". Adding that "for many, across a range of disciplines, landscape has become both the lens through which the contemporary city is represented and the medium through which it is constructed." (Waldheim, 2006) . Michael Van Valkenburgh stated that landscape urbanism is primarily a question of understanding how we go about changing traditional urbanism, while Ecological urbanism is about city-making that focuses on the landscape elements and their continuity-it's partly about nature-making in the city, landscape urbanism attempts to shift paradigms from object-based urban design to city-making, and sees landscape as an organizing force. (Interview with Michael Van Valkenburgh , www.asla.org) Ecologists have usually taken the urban environment as a degraded version of natural conditions, while urban planners mostly focus on urban nature as trees and parks; considering the urban environment as a participant of natural processes require new aspects in the urban planning and design processes (Gaspar, 2006) . For landscape urbanism, landscape acts as a model that includes different forces; natural, cultural, economic, social etc , since it is able to include both spatially and temporally aspects. In short how things work in space and time (Corner 2010 , Assargård, 2011 . From the previous definitions it is obvious that landscape urbanism considers the human nature relationship a basic process for the city while ecological urbanism can be considered a complementary science for the landscape urbanism theory. Through the history of planning, landscape has been a basic part of the city urban structure; with the emergence of ecological sciences, calls for nature conservation started to be considered. Then throughout the different sustainable development visions from its early beginning in the late 80's and its changing interpretation, landscape is a key contributor and sometimes a model for sustainable urbanism.
Visions for landscape sustainability: From landscape conservation to landscape as infrastructure
Visions for landscape sustainability depend on how landscape itself is seen. The concept of landscape encompasses more than an area of land with a certain use or function. Antrop considers landscape as a synthetic and integrating concept that refers both to a material-physical reality, originating from a continuous dynamic interaction between natural processes and human activity, and to the immaterial existential values and symbols of which the landscape is the signifier. Alexander von Humboldt sees landscape as a holistic entity perceived by humans and having a distinct character or identity (Antrop, 2005a) . Selman suggested that landscape can be thought of as comprising the following elements: natural capital which provides irreplaceable service functions and are, effectively, life-support systems, social capital, which refers to the people living in and using the landscape, economic capital and finally the cultural capital, which is the living legacy of shared histories and human-made artifacts (Selman, 2006) . For Selman Landscape is a nexus where these capitals congeal and thus where multiple objectives of sustainable planning can be pursued. These concepts are also included in the definition of the European Landscape convention: "Landscape means an area, as perceived by people, whose character is the result of the action and interaction of natural and/or human factors" (Council of Europe, 2000) .Today, the concept of 'landscape' is in a profound transition. Landscape does not refer anymore solely to the traditional rural countryside or the spectacular nature. Multiple visions and values exist for the same landscape. A new holistic synthesis necessitates more elaborated trans-disciplinary cooperation (Antrop, 2005) .
Nature conservation and environmentalism
The danger of ecological harm was first alerted by Rachel Carson in her book Silent Spring. In 1969, Ian McHarg, published his book Design with Nature, in which he outlined a theoretical and technical basis for ecologically based planning and design stressing the importance of systematic land-use planning according to the relative ecological value and sensitivity of each part of the landscape: "The distribution of open space must respond to natural process" (McHarg, 1969) .The idea was to distribute it in such a way as to minimize disruption of ecological processes. Environmental concerns continued to mount throughout the decade. Beginning in the 1980s, the environmental justice movement presented important challenge to mainstream environmentalism. Since its inception in the 19th century, resource conservation and nature preservation has tended to be a middle and upper class social movement focused on the "wise use" of resources for industrial purposes and on the protection of scenic, recreational spaces in landscapes distant from urban centers (Hellmund & smith, 2006) . That perspective focused upon the preservation of inherent landscape qualities and values both natural resources, such as biodiversity, habitats and water, and cultural heritage in their landscape context.
Landscape ecology
Conservationists and planners recognized that preserving isolated natural areas is not enough and natural areas need to be connected at the regional and landscape scales to protect biodiversity and ecosystem processes (Benedict & McMahon, 2006) . Landscape ecologists and conservation biologists saw landscape sustainability as meeting biodiversity goals; traditionally have focused on the protection of specific sites. Landscape ecology is the emphasis and focus on the spatial patterning of multiple ecosystems in heterogeneous landscapes. Landscape ecology introduced several perspectives and principles that have become fundamental for planners. One such perspective is the spatial dimension of ecological processes. Vertical (topological) relationships are considered together with horizontal (chorological) relationships between the ecosystems (Leitao&Ahern, 2006) . The patch-matrix-corridor model of Forman (1995) offers is of value to Landscape Ecology structural or spatial indicators, the focus of landscape ecology is to analyze the changing spatial structure and mapping function using (Musacchio,2009) , that is very useful and essential but does not cover other sustainability dimensions that need to be addressed through urban landscape planning.
Socio-ecological vision and ecosystem services
Young (2000) proposed the concept of natural capital as a new paradigm for landscape ecology, in particular when applying landscape-ecological principles in sustainable development and landscape management in the countryside. The natural capital paradigm suggests that it is not so much the objects themselves that are important, as the natural functions they support or sustain, and ultimately the goods and services they provide for people. According to Potschin and Haines-Young (2006) , a sustainable landscape is one which is able to maintain the outputs of ecosystem goods and services that people value or need rather than to developing optimal design solutions (Potschin and Haines-Young, 2006) . De Groot (2006) used a similar approach for valuing landscape sustainability translating ecological complexity into a set of limited number of ecosystem functions that generate the goods and services valued by people. Palmer et al. (2004 Palmer et al. ( , 2005 recommend that ecologists reconsider how people and nature can coexist in a sustainable world of designed ecosystems (Musacchio, 2009 ). Opdam & Termorshuizen (2009) suggested that for landscape ecology to achieve a central position in sustainable landscape development, it has to extend its pattern-process approach by incorporating perceptions of value in its scientific scope (Figure 6 ). This would allow landscape ecological knowledge to connect the physical structure and functioning of the landscape with the values demanded by its users (Opdam & Termorshuizen, 2009 ). (Opdam & Termorshuizen, 2009) This vision suggests the ''services concepts'', such as ecosystem services, landscape services can emphasize the connection between physical systems (ecosystems or landscapes) and human values that are essential for the existence and convenience of humanity (Millennium Ecosystem Assessment, 2005) .landscape sustainability here is seen as adapting landscapes to provide better services for people. Blaschke (2006) criticized this vision stating that if sustainability at the landscape scale is mainly viewed in terms of maintaining the output of goods and services, then probably many different landscape configurations can be regarded as sustainable adding that "if we only focus on outcomes in terms of benefits how, are we to help people with the issue of where to place things?" (Blaschke, 2006) . This extension in the ecological approach is useful in bridging some gaps in landscape planning between ecology and society, but their integration with cultural and aesthetical attributes of landscape sustainability is still unsolved. 
Figure 6. Landscape ecology as a basis for sustainable landscape by extending it to include human value

Trans-disciplinary vision
Tress and Tress (2001) proposed a "transdisciplinary landscape concept" that encompasses five dimensions shown in (Figure 7) . The landscape represents a basic spatial unit of society-nature interactions and ought to be the primary "place" of study in sustainability science. It provides a multidimensional meeting ground for ecologists, geographers, social scientists, planners and designers, policy-makers who are all crucial to landscape sustainability research. The landscape is large enough to incorporate key environmental, economic, and social processes and small enough to allow for in-depth and mechanistic studies that produce locally actionable solutions to sustainability problems (Wu, 2012) . Some called this vision holistic landscape ecology because landscapes contain distinctive pattern-process relationships that are not only ecological but also cultural, aesthetic, historical, economic, and so on (Musacchio, 2009) . Ian Thompson conceived sustainable design as incorporating "ecology, community, and delight," with the last of the three terms referring to the beauty of the landscape and the prospect of creating art with the environment (Thompson, 2000) . Based on these visions Musacchio argued that aesthetics or beauty, experience and ethics are the fourth, fifth, and sixth ''Es'' of the landscape sustainability. She defined Landscape sustainability as desired targets and plausible outcomes in the design, planning, management, and conservation of designed landscapes that meet the goals of those six ''Es'' ( Musacchio,2009) . These concepts are also addressed in Selman's argument about sustainable development, he argues that it can be at the intersection of environment, economy, and society, although these terms are now often expanded into phrases reflecting ecosystem services and limits, fair and durable prosperity, and health and social justice. Many authors also draw attention to a fourth dimension of "political sustainability," referring to governance mechanisms that continuously deliver sustainable development through the use of responsible science and economics. In the case of landscape, it is also uniquely important to consider what might be described as "aesthetic sustainability" (Selman, 2008) . Tress and Tress (2001) (Wu, 2012) 
Resilience
Another vision for the sustainability of any complex adaptive system, including landscapes, is resilience. Holling (1973) defined resilience as: "the ability of a system to absorb change and disturbance without changing its basic structure and function or shifting into a qualitatively different state". More recent work has further developed Holling's (1973) definition by including "the system's abilities to self-organize and adapt to changes, as well as expanding the concept to socioeconomic systems" (Walker and Salt 2006) . From a resilience perspective, landscape sustainability is not about maintaining the landscape at a steady state by reducing the variability in landscape dynamics or optimizing its performance, but rather focusing on the landscape's adaptive capabilities to cope with uncertainties. Landscape resilience term is used to refer to the resilience of an entire landscape, viewed as a spatially located complex adaptive system that includes both social and ecological components and their interactions (Cumming, 2011) . Carpenter et al. (2001) described social-ecological resilience using three crucial characteristics: The amount of disturbance a system can absorb and still remain within the same state, the degree to which the system is capable of self-organization and the ability to build and increase the capacity for learning and adaptation. The other two central themes to a resilience approach is how social-ecological systems change over time and the cross-scale effects which disregarding it is one of the most common reasons for failures in natural resource management systems (Pisano, 2012) .This theory views a landscape as one able to achieve a state of relative stability through self-regulating feedback (Selman, 2008) .Therefore resilience theory deals with landscape as an integrated self-organizing multi-scalar system that is able to absorb and adapt to the socioecological changes over the time.
Livability and quality of life
There is now a considerable focus upon concepts of 'livability' in relation to all areas of sustainability thinking, and particularly in relation to landscape. What makes an environment livable? How can this be translated into landscape enhancement, and what is livability anyway . Generally indicators of quality of life for the citizens are always related to urban open spaces, which are equally accessible to the public-citizens and as it can enhance visual experience, social and physical health. The American Society of Landscape Architects believes that communities are more livable when they respect ecological and cultural systems, promote economic development, strive for social equity, and provide places for positive social interaction. As they plan for growth and change, all communities should endeavor to be more sustainable and resource-efficient and to provide more options for housing, employment, and recreation (ASLA, 2001) . Livability is useful as a holistic approach to sustainability issues, but it is like sustainability can have many different and relative interpretations and with respect to landscape it has to be translated into spatial attributes, so both needs solid indicators and defined targets based on measurable criteria, otherwise livable landscapes are not necessarily sustainable.
Landscape integrity: Multi-functionality, greenways and green infrastructure
'Multi-functionality' has become a focus for many landscapes where it is clear that more integrated thinking is needed, as well as a greater understanding concerning the relationships between the driving forces for change and the effects that such forces have upon the landscape .The concept of multifunctional landscapes emerged recently during the international conference on multifunctional landscapes held in Roskilde, Denmark, 2000 and resulted in a whole series of publications (Brandt and Vejre 2004a; Fry 2001; Mander and Antrop 2003; Naveh 2001 . Recently, researchers have been advocating a multifunctional landscape concept, which includes both the aesthetic aspect and the services it provides to humans (Potschin and Young, 2006) . In the same context, Hellmund & smith suggested that greenways, if implemented carefully, can help conserve some landscape connections and functions. They proposed a broader concept which is believed to hold promise for sustainability, a concept they call landscape integrity. Landscape integrity is to consider the overall quality or health of the landscape, including ecological and social functions. It includes the health of plants and animals, and other qualities embodied in the term ecological integrity, as well as social functions related to economic, recreational, and aesthetic resources, improving the quality of social and civic interaction, and ensuring equitable access to public spaces and the benefits, both economic and intangible, they offer (Hellmund & smith, 2006) .This has led to a more coherent approach to green space planning, especially the recognition of the importance of 'multi-functional green networks' -the so-called 'green infrastructure' which represents the convergence of two significant precedents: (1) the linking of parks and open spaces for the benefit of people, and (2) the linking of natural areas to benefit biodiversity and counter habitat fragmentation (Handley, 2007) . "Green infrastructure" is also believed to extend the aesthetic and recreational value of parks and parkways to a crucial role in health, safety and welfare (Benedict & MacMahon, 2006; Ahern, 2007) . complete transformations caused by unpredicted natural disturbance and human action (Antrop, 2005) . The result is a variety of changes can vary from habitat loss and fragmentation to poverty, income distribution, overpopulation, or market pressures and overconsumption (Linehan&gross, 1998) , that continuous change make us deal with Uncertainties specially when it comes to Assessing and monitoring sustainability and the possibilities for making meaningful quantitative measures that Bell & Morse called it measuring the immeasurable (Bell & Morse, 2008) . The variety of sustainability interpretations means multiple perspectives and multiple modes of thinking are needed to solve sustainable transition problems which may be subjective to an extent. Landscape problems are place based and involve multiple scales which make the choice of scale to study sustainability and the correlation among the different scales another challenge to implement and manage sustainable landscape planning. Another challenge is bridging the gap between research and practice, how does science shape scientific discovery into useful knowledge for application (Musacchio, 2008) ? Finally, the biggest challenge of all is landscape sustainability in dense metropolitan areas and addressing equitable access and sufficient provision deprived communities.
Landscape sustainability towards a future vision
Selman differentiated between past, present and future nature as follows: Past nature, which is the historical ecology of the landscape, reflecting a balance between natural vegetation cover and geomorphology, and representing a relatively 'low energy' style of landscape management, Present nature, which is the current pattern of greater and lesser 'valued' land covers, of varying degrees of sustainability and future nature, which is the consciously or unintentionally deflected future pattern of land covers and their multi-functionality (Selman, 2006) . He argues that strict preservation approaches are only successful in very particular settings and the role of future nature is to open up possibilities of returning to more naturalistic designs (Selman, 2006) . He addressed a range of potential benefits from such sustainable 'futurescapes': they may entail creation, reinforcement, and restoration just as much as protection; it also requires the embedding of political and economic mechanisms that possess the continuous potential to reproduce valued places, it may involve recreation and re-wilding to promote a "future nature resulting in landscape systems sufficiently intact to be self-sustaining and adaptable to climate change. Finally, there is a need to "people" landscapes, not only through participatory processes, but more generally through wider re-connection between communities and place, and a deeper professional appreciation of the ways that local landscapes are walked and talked (Selman, 2008) .Multi-functionality becomes an important issue for future landscape sustainability as well as the use of concepts such as natural and human capital and landscape services. (Farlane, 2007) addressed four essential characteristics of multifunctional landscapes: connectivity, utility, diversity and aesthetics. Alternative landscapes offers part of the solution for future landscape sustainability specially in over urbanized areas where environmental justice cannot be achieved by large accessible green areas. Restorative landscapes and local approaches to new sustainable livelihoods, working landscapes, land rehabilitation and revitalization are other forms of sustainable landscapes future. Dealing with uncertainties in landscape change requires a resilience approach rather than a predictive one, a proactive rather than a reactive, our futurescapes needs to be safe from hazards, mitigates climate change, well connected for ecology and people, should be able to efficiently deliver ecosystem services, should be aesthetically pleasing, conserved and above all enhance human social and psychological wellbeing. 
Conclusion
The origins of landscape sustainability can be traced to sustainable development, Sustainable development is a fluid concept and various definitions have emerged over the past two decades. Sustainable landscape is widely understood as a key contributor to urban sustainability for the fact that all landscapes has a social, economic, cultural and ecological function for the community's well-being and urban development, that was evident even before the emergence of sustainability concept. The contribution of urban landscape is well illustrated in most of recent visions for sustainable cities and sustainable community besides theories of urbanism argue that landscape is capable of organizing the city and sees landscape as an organizing force and a model for urban structure such as ecological urbanism and landscape urbanism. Visions for landscape sustainability started from nature conservation, then pure ecology focusing on the relation between spatial patterns and ecological processes without considering people as part of the landscape, this was followed by some socio-ecological approaches such as ecosystem services, later on emerged calls for dealing with landscape as a whole system and the most recent visions calls for landscape integrity, multi-functionality and connectivity in the form of greenways and green infrastructure. One of the greatest challenges facing sustainable landscape is landscape change that is considered dealing with uncertainties that requires a strong vision for what the future landscape should address. Open spaces conservation, connectivity, accessibility and social-ecological resilience, are to be considered rather than relying on specific predict-and-control measures. Landscape architects should create urban landscapes that become an integral and enriching part of daily life, places that are socially rich rather than homogenizing.
